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General Summary 
The Effects of Soil Acidity on Pasture Production in 
the High Rainfall Areas of South-West Western Australia 
Aims of the Project 
(i) To establish the current pH of the cultivated soils of the high rainfall 
areas of south-west Western Australia, and the extent to which pH has 
altered since clearing. 
(ii) To examine the responsiveness of old land pastures with low current soil 
pH levels (< 5.5 water) to applied lime. 
(iii) To relate the responsiveness of subterranean clover-based pastures to 
measured soil parameters. 
Soil Surveys 
Aim (i) above has been achieved, and results have been included in past 
experimental summaries. However, as part of a continuing research and 
extension project currently being conducted within the acidity project area 
(J.S. Yeates), pH determinations were made on a further 3,500 0-10 cm samples 
collected from permanent pasture paddocks on the Swan Coastal Plain in summer 
1984/85 (Figu,e 1). The data further evidence the widespread occurrence of 
soils of low pH on the plain, and show that although both sandy and heavy 
soils (low and high ammonium oxalate-extractable iron respectively) mostly had 
pH 0.01 M Cac12 < 5.0, a higher proportion of sandy soils had pH < 4.2. 
Additional information on the distribution of acid soils had also been 
obtained from CSBP and Farmers Ltd (Figure 2), confirming past findings that a 
high proportion of surface soils in all coastal high rainfall areas have very 
low pH levels, but the developed soils of the forest area have generally 
higher pH levels. These data also show the prevalence of acid soils in some 
of the cropping areas of Western Australia. 
Field Experimental Work 
Results similar to those obtained in the past have been obtained during the 
past year. It is planned to continue to monitor experiments for the remainder 
of the project to obtain further information on the longer term effects of 
lime application. 
Summary of field findings 
1. Subterranean clover responses to lime occurred on some, but not all 
soils of pH 0.01 M cac1 2 < 4.2, and occasionally at higher pH levels. 
2. Most permanent pasture soils of 0.01 M Cac12 pH < 4.2 responded to 
lime after cultivation, but not without prior cultivation, though some 
exceptions occurred. 
3. At least on the peaty sands, lime topdressed onto subterranean clover 
pasture was more effective than lime incorporated into the top 10 cm of 
soil. 
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4. On the most acid soils subterranean clover responses to lime were very 
large (up to 10 fold). Responses were less on soils of higher pH. Lime 
rates required for maximum growth varied with method of application, and 
initial soil pH. 
5. On some soils liming increased grass growth in pastures by increasing 
both the number of grass plants establishing and total grass dry matter. 
6. Manganese toxicity, often implicated in soil acidity problems of eastern 
Australia (Bromfield et al., 1983a, b), and molybdenum deficiency (a 
problem of the acid wheatbelt soils of Western Australia) is not likely 
to be involved in most of the field responses to lime in the high 
rainfall areas of Western Australia. In fact manganese deficiency was 
induced by liming at several sites. Most Mn levels in plant tissue were 
less than 200 µg/g except on three heavy clay sites, where levels 
approached 800 µg/g (possibly marginally toxic for sub. clover). 
Recent plant analysis results however (Table 1) indicate that on some 
soils Mo deficiency is likely on unlimed plots, though yield responses 
were not recorded on +Mo plots and responses to lime were not always 
recorded where low Mo levels were increased by liming. Liming usually 
increased Mo levels in plant tops, but by varying degrees according to 
site (Table 1). 
Plant-available aluminium, implicated widely as a cause of plant growth 
problems on acid soils is commonly present only at relatively low levels 
in the predominantly sandy soils of the project area. Although 
interpretation difficulties exist with the currently used methods of 
measurement of soil Al, data from soils in the project area clearly show 
that even at very low pH, the sands often have low CaC1 2 extractable 
Al, in contrast to the heavier soils (Figure 3). The involvement of Al 
in sub. clover responses to lime in the field is, however, unclear even 
where soil levels are high (see below), and requires further 
investigation. 
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Figure 1. Results of pH measurements on 0-10 cm samples collected from 
developed soils of the Peel-Harvey estuarine system on the Swan 
Coastal Plain, summer/autumn 1985. 
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Figure 2. Percentage of soil samples (0-10 cm) with pH water < 5.2 
(approximately 4.5 CaCl 2). Data source: CSBP and Farmers 
Ltd., 53,000 samples total. 
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Table l(a). Molybdenum levels from subterranean clover lime trial treatments 
(spring sampled, µg/g dry weight basis). 
Lime rate 
(c/ha) 
Lime topdressed Lime 
0 
0.25 
o.s 
1.0 
2.0 
4.0 
8.0 
Site 
l 
0.11 
a.13 
a.18 
a.25 
a.37 
a. 46 
a.53 
Site 1 - gravelly sand: 
Site 4 - gravelly sand: 
2 3 
0.24 0.03 
a.as 
a.17 a.a6 
0.25 a.a2 
a.45 
a.38 a.a3 
a.58 a.a2 
Site 2 - loamy sand: 
Site 5 - sandy laom: 
incorporated 0-10 cm 
Site 
4 5 6 
0.54 2.1 a.26 
·0.60 1. 7 a.24 
a.64 2.2 a.32 
a.64 2.7 a.39 
a.84 2.7 a.48 
1.3 4.a 1.1 
2.a 5.6 2.3 
Site 3 - loamy clay: 
Site 6 - sandy clay. 
(b). pH a.al M CaCl2 levels from sites from which plant Mo data is 
available TD = lime topdressed, INC = lime incorporated a-1a cm. 
Depth Site 1 (T.D) Site 3 (INC) Site 4 (INC) Site 5 (INC) 
(cm) Lime rate Lime rate Lime rate Lime rate 
Nil 8 t/ha Nil 8 t/ha Nil 8 t/ha Nil 8 t/ha 
a-2 4.2 6.2 4.8 6.6 4.4 s.a 4.8 5.1 
2-4 3.9 4.7 4.8 6.6 4.a 5.2 4.6 s.a 
4-6 3.9 4.1 4.8 6.5 3.9 5.4 4.6 5.2 
8-10 4.0 4.2 4.8 s.s 3.7 s.a 4.7 5.3 
10-25 4.9 s.s 3.8 5.3 4.5 s.a 
Sites l & 3 pH and Mo levels 1 year after lime application. No D.M. response 
to lime. 
Site 4 pH and Mo levels 2 years after lime application. Response to 
lime in year 1. 
Site 5. As for site 4, but no response to lime. 
7. Lime applied to the surface of most permanent pastures affected only the 
top 2-4 cm of soil for at least three years after application, but on 
some sites changed pH to more than la cm after two years. It is 
therefore not generally possible to rapidly affect pH at depth (if 
desirable) by topdressing lime to permanent pastures. On most sites pH 
change per tonne of applied agricultural lime was a.1-a.2 units 
(topdressed or incorporated) per tonne of lime/ha. On very organic 
soils, pH change was less than a.1 units/tonne. 
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8. On permanent pastures, pH of the top 2-4 cm of soil (the organic matter 
layer) is usually 0.5 pH units or more higher than the rest of the 
0-10 cm layer. Even of the most acid soils the pH of the surface layer 
is usually above that believed adequate for Rhizobium survival, growth 
and effective nodulation (see below), in contrast to that of the soil 
below the top 2 cm, which may also be higher in plant-available Al and 
possibly restrict root growth. 
Root distribution data down the profile for subterranean clover in the 
high rainfall area and data for pH levels are presented in Table 2. 
Even where soil pH below the top 2 cm was not particularly acid 
(naturally or following liming) most of the root mass was concentrated 
in this layer. This was the case even on freely drained soils, and 
those which had been recently cultivated. 
The pH by depth and root profile data provide evidence that although the 
bulk top 10 cm of many permanent pasture sites is very acid, 
subterranean clover plants are rooting predominantly in less acid 
surface layers, and are therefore less likely to respond to lime than 
indicated by the 0-10 cm pH. This finding has profound implications for 
the interpretation of standard 0-10 cm soil test pH results (and of lime 
trial results), and for management strategies for acid permanent pasture 
and crop-pasture rotation soils. As many high rainfall area soils are 
extremely winter wet, restriction of nodulation to near surface layers 
or Al toxicity-restricted root depth is unlikely to affect pasture yield 
for much of the growing season. However these factors may be important 
in determining early and late growth under moisture stress, or seedling 
survival in a 'false break' to the season, and could also be important 
under nutrient-leaching conditions. In lower rainfall areas where the 
soil surface is susceptible to periodic drying, the effect of low pH 
levels below the top few centimetres may be more severe on sub. clover 
growth than in higher rainfall areas. 
The results of experiments with lime topdressed or incorporated on peaty 
sands are consistent with these findings. 
9. Field observations during 1985 suggest that on some sites lime may 
reduce soil water repellance (McGhie, 1980) or increase soil moisture 
retention, thus affecting pasture germination and early growth. These 
observations are supported by data from New Zealand (During et al., 
1984) and require further investigation. These effects could be 
responsible for subterranean clover responses to lime on soils of pH 
0.01 M Cac1 2 > 4.2, where plant available Al levels are relatively 
low, and Rhizobium nodulation is adequate (see below). 
10. As found by many other researchers, responses to lime have tended to be 
seasonally dependant. Such seasonality is obviously related to the 
reasons for the responses, and could be due to seasonal fluctuations in 
pH 0.01 M CaC12 affecting Rhizobium growth and nodulation, or to 
seasonal changes in soil solution aluminium levels, or to factors 
related to soil moisture. 
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Figure 3. Relationship between extractable aluminium and soil pH for the 
top 10 cm of some Western Australian agricultural soils. 
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Table 
Depth 
(cm) 
0-2 
2-4 
4-6 
6-8 
8-10 
10-25 
Depth 
(cm) 
0-2 
2-5 
5-10 
10-15 
Site 
Site 
Site 
Site 
1 
2 
3 
4 
2 Soil profile data, high rainfall pastures. 
(a) pH profile data, unlimed, undisturbed permanent pasture 
(pH 0.01 m ClCl2)• 
Deep grey sand Peaty Sandy Clay Sandy clay duplex 
1 2 sand loam loam 1 2 3 
4.2 4.4 4.2 5.0 4.3 4.6 4.3 4.3 
3.8 3.8 3.6 4.5 3.8 4.2 3.9 3.9 
3.6 3.8 3.4 4.2 3.8 4.2 3.9 3.9 
3.6 3.7 3.3 4.2 3.7 4.2 4.0 3.9 
3.5 3.8 3.2 4.3 3.6 4.2 4.2 4.0 
3.4 4.1 3.2 4.6 3.6 4.3 4.4 4.4 
(b) Sub. clover root distribution (percentage by weight of total root 
mass in the top 15 cm). 
Site 1 Site 2 Site 3 Site 4 
Undis* Dis* Undis. Dis. Dis. Dis. 
Lime rate Lime rate Lime rate Lime rate 
(t/ha) (t/ha) (t/ha) (t/ha) 
0 8 0 8 0 8 0 8 
72 70 74 84 86 80 84 62 76 54 
27 10 7 8 4 6 15 27 18 28 
1 4 7 4 5 7 1 8 4 15 
< 1 16 16 4 5 9 1 3 2 2 
- waterlogged sand over clay duplex (old land) 
- deep grey sand ridge (new land) 
- clay loam (old land) 
- deep sand (old land) 
* Undis = undisturbed 
Dis = disturbed (rotary hoed, 0-10 cm) 
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Glasshouse Studies (full results summary not included in this summary) 
The glasshouse programme, commenced in 1984, continued through 1985. 
Additional chemical analysis data which had aided in the interpretation of 
1984 data was also obtained. 
The aim of the glasshouse programme is to identify reasons for field responses 
of sub. clover to lime, thus enabling better prediction, using soil 
measurements, of lime responsive field situations. From a site at Benger 
samples of a Dardanup clay with an extremely acid topsoil were collected from 
0-2.5, 2.5-5.0, 5-10 and 0-10 cm depths, seived, limed at various rates, 
potted and seeded with uninoculated sub. clover (Trifolum subterranean CV 
Trikkala). Nil and plus nitrogen (KN03) and nil and plus phosphorus (700 mg 
P/kg soil) treatments were applied at each lime rate (0, 2, 5, and 10 and 20 g 
Ca C03fkg soil). Dry weight of tops was measured at eight weeks after 
seeding, and dry root weight was also recorded after counting of nodule 
numbers. Elemental analysis data from the tops is not yet available. 
Top weight and nodule number (per gram of root tissue) data are presented in 
Figures 4 and 5. Significant (P < 0.05) responses to lime occurred in the 
2.5-5.0, 5-10 and 0-10 cm soil, but not in the 0-2.5 cm soil, which had the 
highest (unlimed) pH and numbers of nodules of any of the soil layers (pH 4.3 
in 0.01 M CaCl2). Where phosphorus was applied, the response to lime was 
eliminated by nitrogen application in the 2.5-5.0 and 5-10 cm layers soils, 
but in the absence of phosphorus, a significant response to lime occurred in 
the 0-10 cm soil whether or not nitrogen had been applied. This latter result 
suggests that soil extractable aluminium levels (very high at 12 ppm 0.01 M Ca 
Cl2 mean extractable in the top 10 cm, and which were reduced by phosphate 
addition), may be a contributory factor in lime responses in the 0-10 cm soil 
(but not the higher pH, 0-2.5 cm soil in this experiment). In the 2.5 - 5 and 
5 - 10 cm soil layers treatments without phosphorus produced virtually no dry 
matter. 
The chief result of this experiment was to identify the dependance of the lime 
responses on this soil on the nitrogen status of the plant. Nodule counts 
(Figure 5) showed that plants in the nil lime treatments (except on the 0-2.5 
cm soil) were very poorly nodulated and that nodulation responded 
significantly to liming. Further, for the nil nitrogen treatments on the 
first three lime rates, yield was closely related to nodule numbers/gm of root 
(Figure 6). 
The data from this experiment are consistant with the results from other 
glasshouse experiments in showing that the response to lime on high rainfall 
pastures is chiefly associated with effect on Rhizobium ecology and/or the 
nitrogen fixation system. Above a natural soil pH of 4.2 under controlled 
conditions, sub. clover responses to liming have not been found in our work, 
although undoubtedly responses caused by factors other than Rhizobium (e.g. 
Mo) could occur on some soils. It is planned to verify these results with 
work using additional soils in glasshouse experiments during 1986. 
Implications of the project findings 
As suggested by others (Bromfield et al., 1983b, Coventry et al., 1985) the 
research findings to date have important implications for agricultural 
practice. The data indicate that above pH O.OlM cac12 4.2 (the apparently 
ubiquitous level in all surface layers under permanent pasture in the high 
rainfall areas of w.A.) Rhizobium nodulation of subterranean clover is 
unlikely to be limited by pH but below this figure nodulation and/or nigrogen 
fixation will be inhibited. Disturbance of the top layers of sufficiently 
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acid soils, such as during pasture renovation, reseeding and during cropping 
operations, will result in a mean 0-10 cm pH which is limiting for effective 
nodulation and nitrogen fixation, likely sub. clover re-establishment 
problems, and reduced pasture productivity and soil nitrogen build-up, unless 
lime is applied. 
Recommendations to farmers arising from the project findings 
From the results to date, a number of clear recommendations have been 
developed for farmers on the use of lime. Further areas of uncertainty 
requiring further research work have been identified. 
Scientific publication of the results of the project 
Interim results have been presented in a number of articles and at various 
symposium, meetings etc. Preparation of the findings for formal publications 
has commenced. 
Work programme for the remainder of the project 
As indicated above, work to be conducted up until the project termination date 
will be: 
1. Continuation of the monitoring (dry matter yield and elemental content 
of pasture, soil pH measurement) of field sites. Observations on early 
pasture germination will also be continued to attempt to obtain further 
data on the lime on soil water repellance etc. 
2. Glasshouse work to further define reasons for lime responses at field 
sites. 
3. Time permitting, laboratory work on the effect of lime on water 
repellance and/or water holding capacity. 
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l985 SU~IMARY OF RESULTS 
pH Prof lle Data (pH l+S) O.Ol M CaCl,). Lime applied in year of trial establishment - (ie trial prefix number). Sampled 12/ 1985. 
TD ~ topdressed (no disturbance) 
!NC • incorpura ted (including nils) co l0-l5 cm 
Depth 
.~OBUl4 (TD) 8lALl0 (TD) 81ALl0 (INC) 8lALl2 (TD) 81BY18 (TD) 
kg/ha lime kg/ha lime kg/ha lime kg/ha lime kg/ha lime (cm) 
Nil 4000 8000 Nil 4000 8000 Nil 4000 8000 Nil 4000 8000 !'lil 4000 8000 
0- 4.50 5 .00 5.)9 J.55 5. 75 6.29 4. 7l 4.09 4.88 4.55 4. 76 5.04 4 .17 5. l J 6.20 
2- 4 4.26 5 .08 5. 49 J.52 4.50 4.85 4.46 J.80 4. J4 4.01 4.33 4.62 3.61 4. 58 5.49 
4- 6 4. l 8 4. 91 5.45 3. 44 3. 7 5 3. 7) J. 99 J.64 3. 98 3. 98 4.10 4.40 3.52 3.90 
6- 8 4. 15 4.68 5. 30 3.39 J. 55 J.58 J. 75 J.50 J.82 4.01 J.99 4.19 3. 59 3.67 4.11 
8-lO 4. l 7 4.42 5. 15 J.Jl J. 45 J. 46 J.52 J. 4 l J. 58 4.08 J. 98 4.10 3 .6 7 J. 71 J.86 
l0-25 .4. 4 7 4.69 4.95 3. J4 3.56 3.56 3. 60 3.38 3.44 4.10 4 .12 4 .12 3. 74 3.93 • 3.90 
Depth 
81 BY26 (TD) 82AL55 (INC) 82BU7 (TD) 8211A36 (TD) 82PEI (INC) 
kg/ha lime kg/ha lime kg/ha lime kg/ha lime kg/ha lime (cm) 
Nil 4000 8000 Nil 4000 8000 Nil 4000 8000 Nil 4000 8000 Nil 4000 8000 
• o- 4. )7 5. 17 6,25 4.01 4 .42 4.81 4.62 4.99 5. 78 3.87 5.14 6.01 3.95 4.59 5.08 2- 4.03 4.79 5. 83 3. 74 4.21 5.21 4.0J 4.51 5. 30 3.64 4.63 5.05 3.48 4,48 5.25 ·4- 4.02 4.52 5. 05 J.73 4 .4 l 5.25 3.90 4.25 4.56 3.67 4.16 4.51 3.43 4.49 4.99 6- 4.10 4.55 4.62 3.79 4. 50 5. )6 J.93 4.12 4.17 3. 74 3 .92 4 .19 3.41 4. 20 4.57 8-10 4.21 4.58 4.5J 3.87 4.49 5.30 4.04 4 .12 4.11 J.81 3.83 4.00 3.46 3,97 4.85 10-25 4.64 4.90 5.15 4 .1 J 4.40 4.93 4.33 4.40 4.49 4.01 4.22 4.50 3.65 3.80 3.98 
Depth 
82MA20 (INC) 83BY29 (INC) 84BU9 (INC) 84BU10 (INC) 84BY37 (INC) 
kg/ha lime kg/ha lime kg/ha lime kg/ha lime kg/ha lime (cm) 
Nil 4000 8000 Nil 4000 8000 Nil 4000 8000 Nil 4000 8000 Nil 4000 8000 
o- 4.00 4 .84 5. 80 4.85 5.56 4.59 4 .49 5.19 5.49 4.60 5.07 5.46 5.07 5. 78 6.37 
2- 4 3. 46 3. 69 3. 99 4.65 5. 33 4.32 4.16 5.10 5.54 4.18 4.81 5. 4 7 4.81 5. 76 6.16 
4- 6 J.46 3.40 3.3) 4. 54 5. 24 4.28 4.19 4.89 5.48 4.08 4.88 5. 56 4. 76 5 .85 6.18 
6- 8 J. 4 7 J.)7 3. 20 4.)9 5 .17 4.04 4.24 4.73 5.40 4.08 4. 75 5. 34 ' 4.66 5.69 6.86 
8-10 J. 46 J.28 J. 17 4.25 4. 'i9 4.16 4 .16 4.64 5. 45 4.06 4.57 5.25 4.59 5.30 5.72 
10-25 3. 18 3. 13 3. 11 4.36 4.~7 4. 30 4.24 4.86 4.82 4.14 4. 50 4.96 5.04 5.18 5.49 
nepch 8411A2 l 
(INC) 84MA21 (INC) 
kg/ha lime kg/ha lime (cm) 
Nil 4000 8000 Nil 4000 8000 
0- 4. 54 5.0J 5.57 3.8) 4 .46 5. 05 
2- 4 4.52 5. 26 5.78 J. 52 4.41 5. 12 
4- 6 4.59 5. 21 5. 87 J. 45 4. )4 4.82 
6- 8 4.46 5.JJ 5. 78 J.50 4.29 4 .44 
8-10 4.4) 4.96 5. 57 3. 42 3.89 J.88 
10-25 4.JO 4 .46 4.85 4 .6 7 4.95 J.90 
Title: Lime on old land pasture 
Note: All sites treated with agricultural limestone (lime sand) 
Analyses: 
Chemical analysis 
Neutralizing value 
Ca 
Mg 
Particle size 
> 0.6 mm 
0.4-0.6 mm 
0.2-0.4 mm 
< 0.2 mm 
Lime Sand 
(Denmark 1981) 
89.6 
34.8 
.64 
23.9 
7.5 
40.3 
28.3 
Lime application details: 
TD = topdressed 
INC = incorporated to 10-15 cm (rotary hoed) 
Notes on pH data in site characteristics table: 
Note on % Al: 
1) All data (1 + 5) soil/solution 
2) For each site line l = 0-10 cm 
line 2 = 10-25 cm 
3) On each line, first figure refers to pH H20, 
second figure to pH 0.01 m CaC12 
% Al is calculated by adding 'exchangable' cations 
(meq/100 g) and ratioing Al/total. 'Exchangeable' 
cations measured: Al, Ca, Mg, Na, K, Mn (not H+) by 
exchange with 0.1 m BaC12. 
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Trials and Site Characteristics 
Trial Location Soil pH % % Lime 
4130EX) Clay Al Application 
80BU14 Allen, Jindong red sandy loam to 5.1/4.8 4 TD 1981 
depth 4.7 6 
81AL10 Anderson, Cuthbert 0-lOcm grey sand 4.8/3.7 < l 2 TD 1981 
> lOcm white sand 4.7/3.5 < l 2 INC 1984 
81AL12 Phair, Peaceful Bay 0-lOcm grey orgnaic 4.7/4.l 9 34 TD 1981 
83AL7 10-25cm gritty sand 5.1/4.2 12 26 I-NC 1983 
> 25cm mottled 
sand and clay 
81BU18 Pimm, Rosa Brook 0-lOcm grey sandy 4.9/4.3 24 TD 1981 
84BU9 loam 5.1/4.5 29 INC 1984 
'9 > lOcm clay 
81BY18 Negus, Tutenup 0-lOcm grey sand 4.6/3.8 4 30 TD 1981 
83BY29 10-25cm white sand 4.6/4.2 7 7 INC 1983 
25-30cm white clay 
> 30cm laterite 
81BY25 Galati, Benger 0-lOcm loamy clay 4.9/4.l 20 39 TD 1981 
82HA35 > lOcm yellow clay 4.9/4.4 38 29 INC 1982 
INC 1983 
81BY26 Hutton, Capel heavy brown clay 5.4/4.6 14 4 TD 1981 
84BY37 to depth 5.8/4.8 32 < 1 
82AL4 Turner, Narrikup 0-lOcm grey sand 4.7/3.9 6 24 INC 1982 
> lOcm gravelly 4.6/4.0 4 53 
sand 
82ALS Phair, Peaceful Bay 0-lOcm grey sandy 4.9/4.5 2 37 INC 1982 
clay 4.1/4.3 17 33 
> lOcm grey/orange 
mottled clay 
82ALSS Murdoch, Albany 0-5 cm grey sand 4.9/3.9 39 INC 1982 
> 5cm sand and 4.8/4.l 65 TD 1983 
massive laterite 
82BU7 Togno, Treeton 0-lOcm grey sand 5.2/4.1 8 38 TD 1982 
84BU10 > lOcm gravelly 5.3/4.5 12 38 
clay 
8 2HA36 Rose, Coolup 0-lOcm grey sandy 4.4/4.0 11 55 TD 1982. 
84HA21 clay 5.0/4.4 9 72 INC 1983 
10-25cm white sandy 
clay 
> 25cm clay 
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Trials and Site Characteristics 
Trial Location Soil pH % % 
4130EX) Clay Al 
82MA20 Edwards, Manjimup 0-lOcm peaty sand 
84MA21 10-2Scm organic sand 
> 24cm gravelly sand 
82PE1 Dawe, Nth Dandalup 0-60cm sandy clay 
> 60cm pale clay 
83AL10 Anderson, Youngs 0-lOcm brown clay 5.2/4.5 24 13 
83AL11 Siding loam 5.3/4.5 35 8 
> lOcm mottled clay 
Basals: Nil basals on 81AL10, 81AL16, 82PE1 
400 kg/ha super applied to half the trial on 81AL12, 82AL4, 
82AL55, 83AL7, 83AL9 1 82HA36, 82HA35, 82BU7, 81BY26, 81BY25, 
81BY18, 81BU18 two times during the season. 
Lime 
Application 
TD 1982 
INC 1984 
INC 1982 
INC 1983 
INC 1983 
INC 1983 
100 kg/ha super and 100 kg/ha KC! (split application) applied to 
83AL10, 83ALll, 84BY37, 84BU9, 84BU10, 80BU14, 84HA21. 
Management: Mowing and removal. 
80BU14 
Results: D.M. Rate (1-5) 5/6/85. Sum of 3 reps (100% grass). 
Lime rate 
(kg/ha) 
0 6 
250 6 
500 11 
1000 10 
2000 10 
4000 10 
8000 12 
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81AL10 
Results: D.M. Rate (1-5) 17/10/85. Sum of 3 reps (legume rate, 60% legume). 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
Topdressed 
3 
4.5 
5. 5 
5 
5. 5 
4.5 
6. 5 
81AL12 
Incorporated 
4 
5 
5.5 
3 
4.5 
4.5 
7 
Results: D.M. Yield (kg/ha) 12/6/85. Mean of 3 reps (80% clover). 
Lime rate + p - p 
(kg/ha) 
0 3560 2860 
250 3260 3250 
500 3270 3000 
1000 3350 3210 
2000 3410 3060 
4000 3150 3120 
8000 3530 3130 
Summary: No response to lime. - P response not significant. 
1986: Trial terminated. 
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81BU18 
Results: D.M. Rate (1-5) 5/6/85. Sum of 3 reps (60% clover). 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
Summary: 
1986: 
6 
8 
5 
6 
7 
8.5 
13 
Site variation. Apparent response, but variable. Trial 
terminated. 
Trial terminated. 
81BY25 
Results: D.M. Rate (1-5) 22/5/85. Sum of 3 reps (50% clover, 50% grass). 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
Summary: 
1986: 
6 
9 
9 
11 
10.5 
13.5 
14.5 
Clover and grass response at early assessment (germination 
effect). Clover eaten out by lucerne flea and red mite during 
winter. Trial terminated. 
Trial termina~ed. 
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81BY26 
Resul.ts: D.M. Rate (1-5) 5/6/85. Sum of 3 reps (grass rate; 50% grass). 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
7.5 
8 
7 
9 
12 
15 
14.5 
Results: D.M. Yield (kg/ha) 18/6/85. Mean of 3 reps. 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
+ p 
1030 
980 
922 
941 
1020 
1070 
1080 
- p 
490 
630 
730 
740 
850 
910 
880 
Results: D.M. Yield (kg/ha) 18/6/85. Mean of 3 reps. 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
Summary: 
1986: 
+ p - p 
4620 3700 
4260 4000 
4390 3770 
4820 3750 
4260 3240 
5950 4660 
6290 4090 
Extreme variation between replicates. Apparent response probably 
not significant. 
Trial to be terminated. 
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82AL4 
Results: D.M. Yield (kg/ha) 27/8/85. Mean of 3 reps (60% clover, patchy). 
Lime rate + p - p 
(kg/ha) 
0 3170 2700 
250 2900 2750 
500 2940 2510 
1000 3390 2840 
2000 2990 3110 
4000 3270 2350 
8000 2950 2800 
Summary: No response to lime, except on one rep (variable). 
1986: Trial to be terminated. 
82AL5 
Results: D.M. Rate (1-5) ~8/5/85. Sum of 3 reps. 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
Clover density 
6 
6 
4 
6 
5 
10 
13.5 
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Results: D.M. Yield (kg/ha) 15/10/85. Mean of 3 reps. 
Lime rate + p - p 
(kg/ha) 
0 1110 1090 
250 1110 1270 
500 1050 1120 
1000 1040 1010 
2000 990 1200 
4000 1470 1160 
8000 1210 1140 
Summary: Early germination (clover) response to lime. Non wetting effects? 
1986: Trial to be terminated. 
82AL55 
Results: D.M. Yield (kg/ha) 12/6/85. Mean of 3 reps (90% clover). 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
Results: 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
D.M. 
+ p - p 
2260 2230 
2810 2160 
2690 2130 
2740 2310 
2830 2610 
2290 2330 
2930 2430 
Yield (kg/ha) 27/8/85. Mean of 3 reps. 
+ p - p 
2420 2220 
2500 2390 
2510 2380 
2500 2420 
2540 2790 
2750 2560 
2720 2840 
Summary: Response to lime in 1985, but less than in past years. 
1986: Trial to be continued. 
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82BU7 
Results: D.M. Yield (kg/ha) 8/7/85. Mean of 3 reps (80% clover). 
Lime rate + p - p 
(kg/ha) 
0 810 680 
250 840 680 
500 930 700 
1000 900 770 
2000 800 770 
4000 920 940 
8000 850 890 
Summary: No response to lime, but variable (- P results?). No late 
assessment due to haying off. 
1986: Trial to be terminated. 
82HA35 
Results: D.M. Rate (1-5) 22/5/85. Sum of 3 reps (50% clover). 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
11 
10 
11 
13 
12 
14 
12.5 
Summary: Small early response. See comments under 81BY25 (same site). 
1986: Trial to be terminated. 
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82HA36 
Results: D.M. Yield (kg/ha) 29/7/85. Mean of 3 reps (90% clover). 
Lime rate + P - P 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
1600 
1790 
1950 
1960 
2180 
2000 
1880 
Summary: Possible small response to lime. 
1986: Trial to be continued. 
82MA20 
1840 
1980 
2060 
1790 
2060 
2020 
2160 
Results: D.M. Yield (kg/ha) 30/7/85. Mean of 3 reps (70% - 90% clover). 
Lime rate + P - P 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
1750 
1900 
1990 
2070 
2260 
2510 
2210 
1690 
1850 
1840 
1880 
2190 
2500 
2110 
Results: D.M. Yield (kg/ha) 3/9/85. Mean of 3 reps. 
Lime rate + P - P 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
1590 
1960 
1850 
2050 
2020 
2410 
2190 
1630 
1850 
1840 
1900 
1750 
2150 
1870 
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Results: D.M. Yield (kg/ha) 24/10/85. Mean of 3 reps. 
Lime rate + p - p 
(kg/ha) 
0 2120 2120 
250 2410 2420 
500 2100 2380 
1000 2250 2320 
2000 2670 2840 
4000 2580 2640 
8000 2400 2390 
Summary: Significant response to lime. Fe/Mn deficiency at highest rates. 
1986: Trial to be terminated. 
82PE1 
Results: D.M. Yield (kg/ha) 14/8/85. 
Lime rate + P 
(kg/ha) 
0 2650 
250 2620 
500 3430 
1000 2550 
2000 3230 
4000 3510 
8000 3440 
Results: D.M. Yield (kg/ha) 19/9/85. 
Lime rate + p 
(kg/ha) 
0 2140 
250 2240 
500 1950 
1000 2010 
2000 2240 
4000 2050 
8000 2270 
Mean of 3 reps (50% clover). 
- p 
2260 
2470 
3310 
3000 
2770 
3330 
3330 
Mean of 3 reps. 
- p 
1940 
2220 
2140 
1990 
1990 
1950 
1960 
Summary: Early apparent response to lime in clover, but variable. Response 
probably not significant. 
1986: Trial to be continued. 
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83AL7 
Results: D.M. Rate (kg/ha) 12/6/85. Sum of 3 reps (100% grass). 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
3050 
3270 
3110 
3210 
3200 
3520 
3290 
Summary: No significant response to lime. 
1986: Trial to be terminated. 
• 83AL9 
Results: D.M. Rate (kg/ha) 12/6/85. Sum of 3 reps (80% clover). 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
2260 
2000 
2390 
2470 
2090 
2340 
2190 
Results: D.M. Yield (kg/ha) 27/8/85. Mean of 3 reps. 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
2490 
2470 
2570 
2580 
2450 
2360 
2940 
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Results: D.M. Yield (kg/ha) 22/10/85. Mean of 3 reps. 
Lime rate 
(kg/ha) 
0 2140 
250 2190 
500 2580 
1000 2100 
2000 2450 
4000 2270 
8000 2130 
Summary: No positive response to lime. Severe Mn deficiency symptoms at top 
lime rate during winter (27/8/85 assessment). 
1986: Trial to be continued. 
83AL10 
• 
Results: D.M. Rate (1-5) 28/5/85. Sum of 3 reps (90% clover). 
Lime rate 
(kg/ha) 
0 6 
250 9 
500 8 
1000 11 
2000 9 
4000 12 
8000 15 
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Results: D.M. Yield (kg/ha) 15/10/85. Mean of 3 reps. 
Lime rate 
(kg/ha) 
0 3360 
250 4390 
500 4490 
1000 5090 
2000 4780 
4000 5290 
8000 6330 
Summary: Very large response to lime in sub. clover, both 
germination and growth. 
1986: Trial to be continued. 
83AL11 
Results: D.M. Rate (1-5) 28/5/85. Sum of 3 reps. 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
7 
9 
8 
12 
7 
15 
14 
Results: D.M. Yield (kg/ha) 10/6/85. Mean of 3 reps. 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
2830 
2270 
2520 
2870 
2670 
2930 
2960 
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in early 
Results: D.M. Rate (1-5) 15/10/85. Sum of 3 reps. 
Lime rate 
(kg/ha) 
0 6.5 
250 9.5 
500 5.5 
1000 6.5 
2000 9 
4000 6 
8000 11 
Summary: Early response to lime in clover, and possible apparent late 
response (but variable). Clover lost from pasture by final 
assessment. 
1986: Trial to be continued. 
84BU9 
Results: D.M. Yield (kg/ha) 14/8/85. Mean of 3 reps. 
Lime rate 
(kg/ha) 
0 2340 
250 2510 
500 2570 
1000 2560 
2000 2200 
4000 2600 
8000 2890 
Summary: Some apparent response to lime, but very weedy. 
1986: Trial to be terminated. 
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84BU10 
Results: D.M. Yield (1-5) 27/5/85. Sum of 3 reps (100% clover). 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
4 
9 
9 
10 
8 
10 
15 
Results: D.M. Rate (1-5) 5/6/85. Sum of 3 reps. 
Lime rate 
(kg/ha) 
0 4 
250 7 
500 9 
1000 8 
2000 8 
4000 12 
8000 10 
Results: D.M. Yield (kg/ha) 8/7/85. 
Lime rate + p 
(kg/ha) 
0 800 
250 970 
500 1080 
1000 850 
2000 900 
4000 1010 
8000 1000 
Mean of 3 reps. 
- p 
710 
770 
850 
850 
870 
900 
990 
Summary: Obvious response to lime in sub. clover particularly early, but 
variable (one replicate particularly). Trial hayed off before late 
assessment. 
1986: Trial to be terminated. 
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84BY37 
Results: D.M. Yield (1-5) 5/6/85. Sum of 3 reps. 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
Results: 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
D.M. Yield 
(100% grass) 
(kg/ha) 
+ p 
840 
800 
680 
860 
860 
810 
810 
12 
12 
6 
11 
12 
11 
14 
18/6/85. Mean of 3 reps (70% clover). 
- p 
740 
760 
700 
660 
710 
790 
660 
Results: D.M. Yield (kg/ha) 25/10/85. Mean of 3 reps. 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
Summary: 
1986: 
4710 
4470 
4360 
4860 
4830 
4850 
5410 
No signficant response to lime. 
Trail to be terminated. 
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84MA21 
Results: D.M. Yield (kg/ha) 30/7/85. Sum of 3 reps. 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
1850 
1800 
1810 
1950 
2160 
2510 
2430 
Results: D.M. Yield (kg/ha) 3/9/85. Mean of 3 reps. 
Lime rate 
(kg/ha) 
0 
250 
500 
1000 
2000 
4000 
8000 
1550 
1540 
165() 
1760 
2160 
2370 
2040 
Results: D.M. Yield (kg/ha) 24/10/85. Mean of 3 reps. 
Lime rate 
(kg/ha) 
0 1700 
250 1910 
500 2050 
1000 1880 
2000 2330 
4000 2550 
8000 2530 
Summary: Large lime response. 
1986: Trial to be terminated. 
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